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1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 10 sheets, including this cover sheet. 

H This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT), 

These annexes consist of a total of 2 sheets. 



3. This report contains indications relating to the following items: 

Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or Industrial app 
citations and explanations suporting such statement 
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preliminary examining authority: 
European Patent Office 

D-80298 Munich 
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Form PCT/IPEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY onT/nRQQ/n':»iRn 
EXAMINATION REPORT Int ernational application No. PC 1 /C3Hg9/031 HU 

I. Basis of the report 

1 This report has been drawn on the basis of (substitute sheets which have been fumished tome ^^f^f ^^^^^ 
■ response to an invitation under Article 14 are referred to in this report as "originaliy filed'' and are not annexed to 
the report since they do not contain amendments (Rules 70. 16 and 70. 17).)\ 
Description, pages: 

-I -27 as originally filed 



Claims, No.: 
1-13 



as received on 26/09/2000 with letter of 1 9/09/2000 



Drawings, sheets: 

1/4-4/4 as originally filed 



2 With regam to the language, all the elements marked above were available or fumished to this Authority in the 
■ language in which the international application was filed, unless othenwise indicated under this item. 

These elements were available or fumished to this Authority in the following language: , which is: 

□ the language of a translation fumished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the intemational application (under Rule 48.3(b)). 

□ the language of a translation fumished for the purposes of intemational preliminary examination (under Rule 
55.2 and/or 55.3). 

3 With regard to any nucleotide and/or amino acid sequence disclosed in the intemational application, the 
intemational preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the intemational application in written form. 

□ filed together with the intemational application in computer readable form. 

□ fumished subsequently to this Authority in written form. 

□ fumished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently fumished written sequence listing does not go beyond the disclosure in 
the intemational application as filed has been fumished. 

□ The statement that the information recorded in computer readable fomi is identical to the written sequence 
listing has been fumished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



III. Non-establishment of opinion with regard to novelty. Inventive step and industrial applicability 

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non-obvious), 
or to be industrially applicable have not been examined in respect of: 
□ the entire international application. 

IS claims Nos. 1-3 and 7-1 1 (all partially) and clams 12-13 (industrial applicability). 



because: 

H the said international application, or the said claims Nos. 12-13 (industrial applicability) relate to the following 
subject matter which does not require an international preliminary examination {specif)^: 
see separate sheet 

H the description, claims or drawings {indicate particular elements beloW) or said claims Nos. 1-3 and 7-1 1 (all 
partially) are so unclear that no meaningful opinion could be fomned (specify): 
see separate sheet 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be fomned. 

□ no international search report has been established for the said claims Nos. . 

2. A meaningful intemational preliminary examination report cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable fomri has not been furnished or does not comply with the standard. 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-13 
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No: Clainns - 

Inventive step (IS) Yes: Clainns 1 -6 and 9-13 

No: Clainns 7-8 

Industrial applicability (lA) Yes: Claims 1-8 and 10-1 1 ; claims 9 and 12-13 see separate 

No: Claims - 



2. Citations and explanations 
see separate sheet 
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Re Item I 

Basis of the opinion 

1- Sequence listing pages 1-8 have been taken into account (Rule 13 PCT). 



Re Item III 

Non-establishment of opinion with regard to novelty, inventive step and industrial 
applicability 

2- Claims 9 and 12-13 relate to subject-matter considered by this Authority to be 
covered by the provisions of Rule 67.1(iv) PCT. Consequently, no opinion will be 
formulated with respect to the industrial applicability of the subject-matter of these 
claims (Article 34(4)(a)(i) PCT). 

3- As indicated in the international search report (see PCT/ISA/210). the search has 
been limited to those parts of the claims which appear to be clear, supported and 
disclosed, namely, those parts relating to the compounds being antibodies to the ycf 
24 product and antisense inhibitors capable of hybridizing with the ycf 24 mRNA (see 
description of the present application p 1 1 lines 25-30 and p 12 lines 6-11) as well as 
to the inventive concept towards which the claims are directed, so that only claims 
4-6 have been searched completely. 

According to Rule 66.1(e) PCT, no international preliminary examination will be 
carried out with regards to the subject matter which is not covered by the search 
report (i. e. claims 1-3 and 7-13 all partially). 

3.1 - Thus, for the purpose of this opinion, the feature "an inhibitor of ycf 24 gene product 
expression and/or activity" has been read as if it was restricted to antibodies to the 
ycf 24 product and antisense inhibitors capable of hybridizing with the ycf 24 mRNA 
(see description of the present application p 1 1 lines 25-30 and p 12 lines 6-11). 
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Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step 
industrial applicability; citations and explanations supporting such statement 



4- Reference is made to the following documents: 

D1: MCCONKEY G.A. ET AL: 'Inhibition of Plasmodium falciparum protein 
synthesis' THE JOURNAL OF BIOLOGICAL CHEMISTRY, vol. 272, no. 4, 
1997, pages 2046-2049, XP002 135059 

D2: WO 98 35057 A (KARA ANNA KATE URSULA ;NELSON JAMES STUART 
(SG); UNIV SINGAPORE (S) 13 August 1998 (1998-08-13) 

D3: DATABASE EMBL [Online] ACCESION NUMBER X95275. 29 June 1996 
(1996-06-29) WILSON R.J.M. ET AL: 'Complete gene map of the plastld-like 
DNA of the malaria parasite Plasmodium falciparum' XP0021 35064 -& 
J.MOLBIOL. 261:155-172 (1996) XP000891792 

D4: DATABASE EMBL [Online] ACCESION NUMBER D64004, 4 October 1995 
(1995-10-04) KANEKO T. ET AL: 'Sequence analysis of the genome of the 
unicellular Cyanobacterium Synechocystis sp. strain PCC6803. I. Sequence 
features in the 1 Mb region from map positions 64% to 92% of the genome' 
XP0021 35065 -& DNA RESEARCH 2, 153-166 (1995) XP000891791 

D5: DATABASE EMBL [Online] ACCESION NUMBER AE000263, BLATTNER F.R. 
ET AL: THE COMPLETE GENOME SEQUENCE OF ESCHERICHIA COLI K- 
12' XP002135066 -& SCIENCE 277. 1997, 1453-1474 XP002135063 

D6: DENNY ET AL.: Evidence for a single origin of the 35 kb plastid DNA in 
Apicomplexans. Protist Vol. 159, 51-59, February 1998. 



NOVELTY - Art. 33 (1) and (2) POT 

5- Claims 1-13 appear to be novel in the light of the prior art cited in the search 
report (provided the restriction mentioned in item III 3-). 

5.1- None of the prior art documents cited in the search report explicitly discloses 
antibodies to the ycf24 gene product and antisense inhibitors capable of hybridising 
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with ycf24 mRNA (see item III 3-). the use of said antibodies to the ycf24 gene 
product and antisense inhibitors capable of hybridising with ycf24 mRNA (see item 
III 3-) in a method of treatment of the human or animal body by therapy, for inhibiting 
the growth of an organism which comprises the ycf24, or a method of identifying a 
compound that inhibits the growth of an organism comprising the ycf24 gene 

5.2- The subject matter of claims 1-13 (provided the restrictions mentioned in Item III 3-) 
is considered as being novel over the prior art cited in the search report. 



INVENTIVE STEP - Art. 33 (1) and (3) PCT 

6- Claims 7 and 8 lack inventive step and claims 1-6 and 9-13 appear to be 
inventive (provided the restrictions mentioned in Item ill 3-) in the light of the 
available prior art: 

6.1- The problem posed in the present application is to provide means for inhibiting 
growth of and/or treating infection by organisms which comprise the ycf 24 gene. 

The solution proposed in the present application is the use of an antibody to the 
ycf24 gene product and/or antisense inhibitor capable of hybridising with ycf24 mRNA 
(see restrictions Item III 3-). 



6.2- D1 discloses the use of thiostrepton to inhibit growth of P. falciparum (malaria 
parasite). D1 demonstrates a selective effect of thiostrepton on organelle function 
that is suggestive of interference in the protein synthesis apparatus of the plastid. 
Sensitivity of P. falciparum to thiostrepton confirms that the plastid-like genome is 
essential for the erythrocytic cycle and presents a novel therapeutic site for this 
class of antibiotics (Abstract). Furthemnore. although the function of the 35 kb plastid 
like organelle is not known, inhibition of growth by thiostrepton indicates that protein 
synthesis from this organelle is essential for growth of the blood stages of the 
parasite and hence, protein synthesis derived from the plastid like genome 
may be a general target for antibiotics in animal and human parasites (p 2049 
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c 1 § 1 and 2). 



D2 shows that thiostrepton inhibits growth of blood-stage cultures of the 
malaria parasite P. falciparum, probably by inhibiting protein synthesis In the 
unusual plastid-like organelle of the parasite, the target for thiostrepton in P. 
falciparum being presumably plastid encoded protein synthesis (p 715 c 1 § 1 and 

2). 



6.3- Thus, D1 and D2 provide means for inhibiting growth of and/or treating infection by 
organisms which comprise a plastid-like genome (by inhibiting protein synthesis in 
the plastid-like organelle) and are considered to be the closest prior art. 

6.4- D3 demonstrates that blocking replication of the 35 kb circular DMA that comprises 
the plastid genome in T. gondii is lethal (Abstract - p 408 c 1 § 1-2). 

D4 mentions the further use of polypeptides encoded by the extrachromosomal 
plastid like element and their homologues, analogues and derivatives, as targets for 
drug design and in the development of anti-malarial vaccines (p 1 1 lines 6-9). 

D5 discloses the complete gene map of the plastid like DNA of the malaria parasite 
Plasmodium falciparum and mentions a highly conserved ORF (ORF 470, i. e. ycf24 
gene) of unknown function found in bacteria and "primitive" red algal plastids. 



6.5- The yd 24 gene (ORF 470) is known and its DNA sequence has been disclosed (see 
e. g. D5). The manufacture of antibodies to the ycf 24 product and antisense 
Inhibitors capable of hybridizing with the ycf 24 mRNA are merely part of routine 
experimental procedures, that the person skilled in the art would carry out, without 
the exercise of inventive skill, in accordance with the circumstances, when confronted 
to a new gene of interest. 

The compounds of claims 7 and 8 (see restriction Item III 3-) cannot be considered 
as being inventive in the light of e. g. D5. and claims 7 and 8 lack therefore inventive 
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step. 



6.7- However, there are some technical reasons to consider that the sole high 
conservation of the ycf 24 gene (ORF 470) is not enough to acknowledge the fact 
that said gene is essential for the growth of organism comprising said gene or that 
the inhibition of the expression or activity of the ycf 24 gene would provide an 
effective way of inhibiting the growth of organism comprising said gene, i. e. : 

ycf 24 gene could have functioned in a redundant pathway, i. e. loss of the gene 
encoding ycf 24 may not have been lethal because organisms could have 
survives without the gene. 

The malaria plastid encodes other proteins, such as a protein called CLpC 
which is a potential chaperone proposed to be involved in the import of proteins 
into the organelle (an essential process). The essential nature of protein 
synthesis by the malaria plastid may have arisen from the requirement for such 
other proteins, not for ycf 24. 

ycf 24*5 primary function might have been in the mosquito rather than the 
vertebrate part of the malarial life cycle. This would have made it an unattractive 
target for inhibition by drugs because such inhibition would have had no effect 
on clearing the parasite from the vertebrate host. 

ycf 24s function might have also been encoded by another protein encoded in 
the nucleus. Thus, ycf 24s function may have been redundant over a protein 
encoded in the nucleus. 

It was therefore not obvious that the ycf 24 protein was essential and that the use of 
an antibody to the ycf24 gene product and/or antisense inhibitor capable of 
hybridising with ycf24 mRNA (see restrictions Item III 3-) would inhibit growth of 
and/or treat infection by organisms which comprise the ycf 24 gene. 

6.8- Therefore, in the light of the prior art cited in the search report and of the 
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observations made in item 6.7- above, claims 1-6 and 9-13 can be considered as 
being inventive (provided the restrictions mentioned in Item III 3-). 



INDUSTRIAL APPLICABILITY - Art. 33 (1) and (4) PCT 

6- For the assessment of the present claims 9 and 1 2-1 3 on the question whether they 
are industrially applicable, no unified criteria exist in the PCT Contracting States. The 
patentability can also be dependent upon the formulation of the claims. The EPO, for 
example, does not recognize as industrially applicable the subject-matter of claims 
to the use of a compound in medical treatment, but may allow, however, claims to a 
known compound for first use in medical treatment and the use of such a compound 
for the manufacture of a medicament for a new medical treatment. 

6.1- Claims 1-8 and 10-1 1 (see restriction Item III 3-) appear to be industrially applicable 
and as such meet the requirements of Art. 33 (1) and (4) PCT. 
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1. An inhibitoi: of ycf 24 gene product expression 
and/or activity for use in a method of treatment of infection 
5 of the human or animal body by an organism comprising said 
gene • 

2- An inhibitor according to claim 1 for use in a 
method of treatment of malaria. 

10 

3, A method of inhibiting the growth of an organism 
comprising the ycf 24 gene, which method comprises contacting 
the organisia ex vivo with an inhibitor of expression and/or 
activity of the gene product . 

15 

4 . A method of identifying a compound that inhibits 
the growth of an organism comprising the ycf 24 gene, the 
method comprising 

(i) contacting a test coicpoimd with the ycf 24 gene product, 
20 and 

(ii) determining whether the test compound inhibits the 
activity of or binds to the product, any such binding or 
inhibition being indicative that the compound inhibits the 
growth of the organism. 

25 

5- A method of identifying a compound "hat inhibits 
the growth of an organism comprising the ycf 24 gene/ the 
method comprising 

(i) contacting a test compound with a test construct 

30 comprising a ycf* 24 promoter operably linked to a coding 
secpience, 

(ii) determining whether the test compound inhibits 
expression driven by the promoter r any such inhibition being 
indicative that the compound inhibits the growth of the 

35 organism. 
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6. A method according to claim 4 or 5 in which the 
organism is a malaria parasite. 

7. A compound identified by the method of any one of 
5 claims 4 to 6. 

8. A compound according to claim 7 for use in the 
prevention or treatment of an infection by an organism 
comprising the yof 24 gene, 

10 

9. A method of inhibiting the growth of an organism 
comprising the ycf 24 gene^ said method comprising contacting 
the organism ex vivo with a compound according to claim 1. 

15 10. Use of a compound according to claim 7 for the 

manufacture of a itiedicament for zhe treatiuent of an infection 
by an organism comprising the ycf 24 gene* 



11, A pharmaceutical composition comprising an 
inhibitor of ycf 24 gene product expression and/or activity 
or a compound as defined in claim 7 and a pharmaceutical ly 
acceptable carrier or diluent. 

12- A method of preventing or treating infection by a 
25 unicellular organism comprising the ycf 24 gene in a patient^ 
said method corr^rising administering to the patient an 
inhibitor of ycf 24 gene product expression and/or activity 
or a compound as defined in claim 7. 



13. A method according to claim 12 in which the 
organism is a malaria parasite. 



35 
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1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 10 sheets, including this cover sheet. 

S This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.1 6 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 2 sheets. 



3. This report contains indications relating to the following items: 

I S Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial app 
citations and explanations suporting such statement 



II 


□ 


IM 




IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 


□ 



CORRECTED 
VERSION 



Date of submission of the demand 



20/04/2000 



Date of completion of this report 
01.12.2000 



Name and mailing address of the international 
preliminary examining authority: 
European Patent Office 

D-80298 Munich 
Tel. +49 89 2399 - 0 Tx: 523656 epmu d 

Fax: +49 89 2399 - 4465 



Authorized officer 
Fayos, C 

Telephone No. +49 89 2399 2180 



Form PCT/IPEA/409 (cover sheet) (January 1994) 




INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/GB99/03180 



I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments (Rules 70. 16 and 70.17).): 
Description, pages: 

1 -27 as originally filed 

Claims, No.: 

1-11 with telefax of 24/1 1/2000 

Drawings, sheets: 

1/4-4/4 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the International application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non-obvious), 
or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 

S claims Nos. 1-3 and 7-9 (all partially) and claims 10-1 1 (Industrial Applicability), 
because: 

H the said international application, or the said claims Nos. 10-1 1 (Industrial Applicability) relate to the following 
subject matter which does not require an international preliminary examination (specify): 
see separate sheet 

S the description, claims or drawings (indicate particular elements beloW) or said claims Nos. 1 -3 and 7-9 (all 
partially) are so unclear that no meaningful opinion could be formed (specify): 
see separate sheet 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. . 

2. A meaningful international preliminary examination report cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-11 
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No: Claims 

Inventive step (IS) Yes: Claims 1-11 

No: Claims 

industrial applicability (lA) Yes: Claims 1-9; 10-1 1 see separate sheet 

No: Claims 



2. Citations and explanations 
see separate sheet 
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Re Item I 

Basis of the opinion 

1- Sequence listing pages 1-8 have been taken into account (Rule 13 PCT). 
Re Item III 

Non-establishment of opinion with regard to novelty, inventive step and industrial 
applicability 

2- Claims 10-1 1 relate to subject-matter considered by this Authority to be covered by 
the provisions of Rule 67.1 (iv) PCT. Consequently, no opinion will be formulated with 
respect to the industrial applicability of the subject-matter of these claims (Article 
34(4)(a)(i) PCT). 

3- As indicated in the international search report (see PCT/ISA/210), the search has 
been limited to those parts of the claims which appear to be clear, supported and 
disclosed, namely, those parts relating to the compounds being antibodies to the ycf 
24 product and antisense inhibitors capable of hybridizing with the ycf 24 mRNA (see 
description of the present application p 1 1 lines 25-30 and p 12 lines 6-11) as well as 
to the inventive concept towards which the claims are directed, so that only claims 
4-6 have been searched completely. 

According to Rule 66.1(e) PCT, no international preliminary examination will be 
carried out with regards to the subject matter which is not covered by the search 
report (i. e. claims 1-3 and 7-1 1 all partially). 

3.1- Thus, for the purpose of this opinion, the feature "an inhibitor of ycf 24 gene product 
expression and/or activity" has been read as if it was restricted to antibodies to the 
ycf 24 product and antisense inhibitors capable of hybridizing with the ycf 24 mRNA 
(see description of the present application p 1 1 lines 25-30 and p 12 lines 6-11). 
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Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

4- Reference is made to the following documents: 

D1: MCCONKEY G.A. ET AL: 'Inhibition of Plasmodium falciparum protein 
synthesis' THE JOURNAL OF BIOLOGICAL CHEMISTRY, vol. 272, no. 4, 
1997, pages 2046-2049, XP002 135059 

D2: WO 98 35057 A (KARA ANNA KATE URSULA ;NELSON JAMES STUART 
(SG); UNIV SINGAPORE (S) 13 August 1998 (1998-08-13) 

D3: DATABASE EMBL [Online] ACCESION NUMBER X95275, 29 June 1996 
(1996-06-29) WILSON R.J.M. ET AL: 'Complete gene map of the plastid-like 
DNA of the malaria parasite Plasmodium falciparum' XP0021 35064 -& 
J.MOL.BIOL. 261:155-172 (1996) XP000891792 

D4: DATABASE EMBL [Online] ACCESION NUMBER D64004, 4 October 1995 
(1995-10-04) KANEKO T. ET AL: 'Sequence analysis of the genome of the 
unicellular Cyanobacterium Synechocystis sp. strain PCC6803. I. Sequence 
features in the 1 Mb region from map positions 64% to 92% of the genome' 
XP0021 35065 -& DNA RESEARCH 2, 153-166 (1995) XP000891791 

D5: DATABASE EMBL [Online] ACCESION NUMBER AE000263, BLATTNER F.R. 
ET AL: 'THE COMPLETE GENOME SEQUENCE OF ESCHERICHIA COLI K- 
12' XP002135066 -& SCIENCE 277, 1997, 1453-1474 XP002135063 

D6: DENNY ET AL.: Evidence for a single origin of the 35 kb plastid DNA in 
Apicomplexans. Protist Vol. 159, 51-59, February 1998. 



NOVELTY - Art. 33 (1) and (2) PCT 

5- Claims 1-11 appear to be novel in the light of the prior art cited in the search 
report (provided the restriction mentioned in item III 3-). 

5.1- None of the prior art documents cited in the search report explicitly discloses 
antibodies to the ycf24 gene product and antisense inhibitors capable of hybridising 
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with ycf24 mRNA (see item III 3-), the use of said antibodies to the ycf24 gene 
product and antisense inhibitors capable of hybridising with ycf24 mRNA (see item 
III 3-) in a method of treatment of the human or animal body by therapy, for inhibiting 
the growth of an organism which comprises the ycf24, or a method of identifying a 
compound that inhibits the growth of an organism comprising the ycf24 gene 

5.2- The subject matter of claims 1-1 1 (provided the restrictions mentioned in Item III 3-) 
is considered as being novel over the prior art cited in the search report. 

INVENTIVE STEP - Art. 33 (1) and (3) PCT 

6- Claims 1-11 appear to be inventive (provided the restrictions mentioned in Item 
III 3-) in the light of the available prior art: 

6.1- The problem posed in the present application is to provide means for inhibiting 
growth of and/or treating infection by organisms which comprise the ycf 24 gene. 

The solution proposed in the present application is the use of an antibody to the 
ycf24 gene product and/or antisense inhibitor capable of hybridising with ycf24 mRNA 
(see restrictions Item III 3-). 

6.2- D1 discloses the use of thiostrepton to inhibit growth of P. falciparum (malaria 
parasite). D1 demonstrates a selective effect of thiostrepton on organelle function 
that is suggestive of interference in the protein synthesis apparatus of the plastid. 
Sensitivity of P. falciparum to thiostrepton confirms that the plastld-like genome is 
essential for the erythrocytic cycle and presents a novel therapeutic site for this 
class of antibiotics (Abstract). Furthermore, although the function of the 35 kb plastid 
like organelle is not known, inhibition of growth by thiostrepton indicates that protein 
synthesis from this organelle is essential for growth of the blood stages of the 
parasite and hence, protein synthesis derived from the plastid like genome 
may be a general target for antibiotics in animal and human parasites (p 2049 
c 1 § 1 and 2). 
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D2 shows that thiostrepton inhibits growth of blood-stage cultures of the 
malaria parasite P. falciparum, probably by inhibiting protein synthesis in the 
unusual plastid-like organelle of the parasite, the target for thiostrepton in P. 
falciparum being presunnably plastid encoded protein synthesis (p 715 c 1 § 1 and 

2). 



6.3- Thus, D1 and D2 provide means for inhibiting gro\Arth of and/or treating infection by 
organisms which comprise a plastid-like genome (by inhibiting protein synthesis in 
the plastid-like organelle) and are considered to be the closest prior art. 

6.4- D3 demonstrates that blocking replication of the 35 kb circular DNA that comprises 
the plastid genome in T. gondii is lethal (Abstract - p 408 c 1 § 1-2). 

D4 mentions the further use of polypeptides encoded by the extrachromosomal 
plastid like element and their homologues, analogues and derivatives, as targets for 
drug design and in the development of anti-malarial vaccines (p 1 1 lines 6-9). 

D5 discloses the complete gene map of the plastid like DNA of the malaria parasite 
Plasmodium falciparum and mentions a highly conserved ORF (ORF 470, i. e. ycf24 
gene) of unknown function found in bacteria and "primitive" red algal plastids. 

6.5- However, there are some technical reasons to consider that the sole high 
conservation of the ycf 24 gene (ORF 470) is not enough to acknowledge the fact 
that said gene is essential for the growth of organism comprising said gene or that 
the inhibition of the expression or activity of the ycf 24 gene would provide an 
effective way of inhibiting the growth of organism comprising said gene, i. e. : 

ycf 24 gene could have functioned in a redundant pathway, i. e. loss of the gene 
encoding ycf 24 may not have been lethal because organisms could have 
survives without the gene. 

The malaria plastid encodes other proteins, such as a protein called CLpC 
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which is a potential chaperone proposed to be involved in the import of proteins 
into the organelle (an essential process). The essential nature of protein 
synthesis by the malaria plastid may have arisen from the requirement for such 
other proteins, not for ycf 24. 

ycf 24s primary function might have been in the mosquito rather than the 
vertebrate part of the malarial life cycle. This would have made it an unattractive 
target for inhibition by drugs because such inhibition would have had no effect 
on clearing the parasite from the vertebrate host. 

ycf 24s function might have also been encoded by another protein encoded in 
the nucleus. Thus, ycf 24s function may have been redundant over a protein 
encoded in the nucleus. 

It was therefore not obvious that the ycf 24 protein was essential and that the use of 
an antibody to the ycf24 gene product and/or antisense inhibitor capable of 
hybridising with ycf24 mRNA (see restrictions Item III 3-) would inhibit growth of 
and/or treat infection by organisms which comprise the ycf 24 gene. 



6.6- Therefore, in the light of the prior art cited in the search report and of the 
observations made in item 6.5- above, claims 1-11 can be considered as being 
inventive (provided the restrictions mentioned in Item III 3-). 



INDUSTRIAL APPLICABILITY - Art. 33 (1) and (4) PCT 



6- For the assessment of the present claims 10-1 1 on the question whether they are 
industrially applicable, no unified criteria exist in the PCT Contracting States. The 
patentability can also be dependent upon the formulation of the claims. The EPO, for 
example, does not recognize as industrially applicable the subject-matter of claims 
to the use of a compound in medical treatment, but may allow, however, claims to a 
known compound for first use in medical treatment and the use of such a compound 



Form PCT/Separate Sheet/409 (Sheet 5) (EPO-April 1997) 



INTERNATIONAL PRELIMINARY International application No. PCT/GB99/031 80 

EXAMINATION REPORT - SEPARATE SHEET 



for the manufacture of a medicament for a new medical treatment. 



6.1- Claims 1-9 (see restriction Item III 3-) appear to be industrially applicable and as such 
meet the requirements of Art. 33 (1) and (4) PCT. 
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_28_ REPLAGEDBY 

Claims 

1. An inhibitor of ycf 24 gene product expression 
and/or activity for use in a method of treatment of the 
human or animal body by therapy - 

2. An inhibitor according to claim 1 for use in a 
method of treatment of infection by an organism. 

3. An inhibitor according to claim 2 for use in a 
method of treatment of malaria. 



4 . A method of inhibiting the growth of an 

organism comprising contacting the organism ex vivo with an 
inhibitor of ycf 24 gene product expression and/or 
activity . 

5. A method of identifying a compound that 
inhibits the growth of an organism comprising 

(i) contacting a test compound with the ycf 24 gene 
product, and 

(ii) determining whether the test compound inhibits the 
activity of or binds to the product, any such binding or 
inhibition being indicative that the compound inhibits the 
growth of the organism. 

6. A method of identifying a compound that 
inhibits the growth of an organism comprising 

(i) contacting a test compound with a test construct 
comprising a ycf 24 promoter operably linked to a coding 
sequence, 

(ii) determining whether the test compound inhibits 
expression driven by the promoter, any such inhibition 
being indicative that the compound inhibits the growth of 
the organism. 
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7 . A method according to claim 5 or 6 in which the 

organism is a malaria parasite. 



8. 



A compound identified by the method of any one 



of claims 5 to 7 . 



9. 



A compound according to claim 8 for use in the 



prevention or treatment of an infection by an organism. 

10. A method of inhibiting the growth of an 
organism comprising contacting the organism ex vivo with a 
compound according to claim 8 . 

11. Use of a compound according to claim 8 for the 
manufacture of a medicament for the treatment of an 
infection by an organism. 

12. A pharmaceutical composition comprising a 
compound as defined in any one of claims 1 to 3 or 8 and a 
pharmaceutically acceptable carrier or diluent. 

13. A method of treating preventing or treating 
infection by a unicellular organism in a patient comprising 
administering to the patient an inhibitor as defined in any 
one of claims 1 to 3 or 8 . 



14 . A method according to claim 13 in which the 
organism is a malaria parasite. 
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FICHERA M.E. ET AL: "A plastid organelle 
as a drug target in apicomplexan 
parasites" 
NATURE, 

vol. 390, 1997, pages 407-409, XP002135060 
abstract 


1,2,4. 
8-13 
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WO 98 35057 A (KARA ANNA KATE URSULA 

: NELSON JAMES STUART (SG); UNIV SINGAPORE 

(S) 13 August 1998 (1998-08-13) 

pages 54-59, SEQ ID No 1 

page 11, line 6 - line 9 
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ACCESION NUMBER X95275, 

29 Oune 1996 (1996-06-29) 

WILSON R.J.M. ET AL: "Complete gene map of 

the plastid-like DNA of the malaria 

parasite Plasmodium falciparum" 

XP002135064 

abstract 

-& J.MOL.BIOL. 261:155-172 (1996) 
XP000891792 
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ACCESION NUMBER D64004, 

4 October 1995 (1995-10-04) 

KANEKO T. ET AL: "Sequence analysis of the 
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Synechocysti s sp. strain PCC6803. I. 

Sequence features in the 1 Mb region from 

nap positions 64% to 92% of the genome" 

XP002135065 

abstract 

-& DNA RESEARCH 2, 153-166 (1995) 
XP000891791 
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Box I Observations where certain claims were found unsearchable (Continuation of Item 1 of first sheet) 

This Intamaliona] Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 

1. [Y] Claims Nos,: 

because they relate to subject matter not required to be searched by this Authority, namely: 

Remark: Although claims 13-14 are directed to a method of treatment 
of the human/animal body, the search has been carried out and 
based on the alleged effects of the compound/composition. 

2. I X I Claims fstos.: 

t>ecau$e they relate to parts of the Intamationat Application that do not comply with the prescribed requirements to such 
an extent that no meaningful Internationa] Search can be carried out specifically: 

Claims: 1-4, 8-14 (all partially) 

see FURTHER INFORMATION sheet PCT/ISA/210 

3. I I Claims Nos.: 

because they are dependent claims arKl are not drafted in accordance with the second and third sentences of Ru(e 6.4(a). 

Box II Observations where unity of Invention Is lacking (Continuation of Item 2 of first sheet) 

This International Searching Authority found muttipfe inventions in this international application, as follows: 



1 . I I As all required additionai search fees were timely paid by the appticam, this International Search Report covers all 
* searchable claims. 



2. I I As all searchable claims couid be searched without effort justifying an adcfitional fee, this Authority <fid not invite paynoent 
of any addtional fee. 



3. I I As only some of the required adcStional search fees were timely paid by the applicant, this International Search Report 
' — ' covers only those claims for which fees were paid, spedficalty claims Nos. : 



No required additional search fees were timely paid by the applicant Consequently, this International Search Report is 
restricted to the invention first mentioned in the claims; K is covered by claims Nos.: 



Remaric on Protest [ j Tfie additiona] search fees were accompanied by the applicant's protest 

I I No protest accompanied the payment of adcfitional search fees. 
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FURTHER INFORMATION CONTINUED FROM PCT/iSA/ 210 



Continuation of Box 1.2 

Claims Nos,: 1-4, 8-14 (all partially) 



Present claims 1-4 and 8-14 relate to compounds defined by reference to a 
desirable characteristic or property, namely the capability to Inhibit 
the ycf 24 gene product expression and/or activity. 



The claims cover all compounds having this characteristic or property, 
whereas the application provides support within the meaning of Article 6 
PCT and/or disclosure within the meaning of Article 5 PCT for only a very 
limited number of such compounds. In the present case, the claims so lack 
support, and the application so lacks disclosure, that a meaningful 
search over the whole of the claimed scope is impossible. Independent of 
the above reasoning, the claims also lack clarity (Article 6 PCT). An 
attempt is made to define the compound by reference to a result to be 
achieved. Again, this lack of clarity in the present case is such as to 
render a meaningful search over the whole of the claimed scope 
impossible. Consequently, the search has been carried out for those parts 
of the claims which appear to be clear, supported and disclosed, namely 
those parts relating to the compounds being antibodies to the ycf 24 
product and anti sense inhibitors capable of hybridising with ycf 24 mRNA, 
see description page 11 lines 25-30 and page 12 lines 6-11, as well as to 
the inventive concept towards which the claims are directed. 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to inventions in respect of which no international 
search report has been established need not be the subject of an 
international preliminary examination (Rule 66.1(e) PCT). The applicant 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
the case irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 
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